Human cytomegalovirus (CMV) as a member of the herpes virus family is one of the most common infecting viruses in humans. The prevalence of congenital CMV infection varies from 0.2% to 2% (). In developing countries, the reported prevalence of congenital CMV infection varies dramatically within and between populations, with some recorded prevalence ranged from 6.1% to 14.0% 2 . Cytomegalovirus is human-to-human transmissible through close bodily contact, coughs and sneezes 3 . Because CMV infection may occur during delivery, through infected breast milk or by blood transfusion perinatal transmission are much more prevalent than other congenital infections 4 .
Cytomegalovirus (CMV) remains an important etiological factor for morbidity and mortality of many organ transplant recipients, patients who receive chemotherapy or high-dose corticosteroids or persons infected with human immunodeficiency virus type 1 (HIV-1) (5) . It is also a major cause of infantile hepatitis 6 . Based on the World Health organization (WHo) records, about 40% of all adults worldwide are infected in 2011, indicated by the presence of Igg and IgM in the general population 7 .
Presence of both IgM and Igg in the same sample necessitates avidity testing which helps in differentiating between a recent and non-recent primary infection 8 . Clinically concomitant with the remarkable increase of these antibodies, there is a mild-moderate increase of transaminases, markers of liver function and lymphomonocytosis. There is study by Vujacich, et al.,2006 9 reported a 6 and 3.5 fold increase in alanine transaminase (aLT) and aspartate transaminase (asT) respectively in patients with CMV infection. Here in this study we investigated CMV seroprevalence and liver enzyme profiles in different age groups of saudi arabia patients to find the relationship between CMV infection and risk factors for liver dysfunction.
Subjects and Methods Study Population and Specimens
The focus of our study was tested 455 serum samples of patients with elevation of liver profiles (aLT, asT, aLP and ggT) and controls categorized in different age groups were collected from different general hospitals and polyclinics in ksa from March 2014 to June 2016 in different ages and gender .serum samples which were tested for CMV seropositive (by detection of CMV-Igg and IgM and non-a to g hepatitis virus (non HaV, HBV, HCV, HDV, HeV and HgV).where molecular technical for extraction of virus nucleic acid, PCr and real-time PCr were performed according to methods described by Lin and Floros, 2000 (10) for selected the samples non-a to g hepatitis virus . Whole blood samples were collected and centrifuged at 2,000 g for 15 min. sera were taken and stored at -20 ° C. The samples were coded by date of collection, sample number, gender and age. The IrB in the Faculty of Medicine at ksu (riyadh, ksa) approved the study. Informed consent for the collection of specimens was obtained from all cases to the collection of specimens.
Serology tests
The CMV Igg and IgM were screened in patients' sera by using a commercially available capture enzyme-linked immunosorbent assay (eLIsa) (CMV IgM and CMV Igg, Dia.Pro; Diagnostic Bioprobessrl, Italy). samples with concentrations e" 1.10 Iu/ml (WHo) were considered to be positive for anti-CMV Igg antibody and samples with concentrations d" 0.9 Iu/mlwere interpreted as negative, while samples with concentrations 0.91 -1.09 Iu/ml were considered equivocal. For CMV IgM, samples were considered positive when the ratio of the sample optical density at 450 nm to the cutoff value (signal to cutoff) was >1.1;equivocal, 0.9 -1.0; and negative, d" 0.8. eLIsa assay results were analyzed in all samples included in the study.
Statistical analysis
sPss software was used for statistical analysis. results were expressed as mean ± sD and all statistical comparisons were made by means of independent t-test with pd"0.05 considered as significant. Pearson's correlations between measured parameters were also presented. receiver operating Characteristic (roC) analysis was performed as a comprehensive way to assess the accuracy of the studied markers as previously described (11) . The area under the curve (auC) was used provides a useful metric to compare Igg and IgM as two CMV seropositivity markers. Whereas an auC value close to 1 indicates an excellent diagnostic and predictive marker, a curve that lies close to the diagonal (auC = 0.5) has no diagnostic utility. auC close to 1 is always accompanied by satisfactory values of specificity and sensitivity of the biomarker.
Multiple regression analysis was also used to find the correlation between the Igg, IgM and different liver enzymes. In this analysis r 2 described the proportion or percentage of variance in the dependent variable (Igg and IgM) explained by the variance in the independent variables Farag et al.: rIsk FaCTor For LIVer DysFunCTIon In sauDI PaTIenTs 
ReSulTS
Table 1 and figure 1 demonstrate the high significant elevations of asT, aLT and ggT together with the non-significant change in aLP. It can be easily noticed that both transaminases (aLT and asT) together with ggT were markedly higher in the three studied age groups with the first age group (18-25 years) recording the much higher percentage increase for of aLT (139.21%) and for asT (153.95%)compared to a much lower increase in the other two studied age groups. While the data in and Table 2 and figure  2 show the significant correlations between both Igg and IgM as measures of CMV seropositivity. In addition, significant correlations were also recorded between these two antibodies and asT, aLT, and ggT as measures of liver injury risk (e.g. liver cirrhosis). Table 3 and figure 3 represent the receiver operating characteristics (roC) analysis of Igg and IgM in male and females CMV-seropositive patients. an area under the curve equal to 1 together with 100% sensitivity and specificity were recorded for both antibodies in the three age groups of CMV patients.
The results in Table 4 and 5 show the stepwise multiple regression analysis using Igg and IgM as dependent variable respectively and asT, aLT, aLP and ggT as independent variables. adjusted r2 and ß coefficients of the different variables are listed.
DiScuSSion
CMV infection may have important health consequences. Many studies propose that infection with CM reduce the performance of the immune system to respond to further antigenic challenge and increase the risk of developing liver dysfunction 12, 13, 14 . This work aims to extend these findings by investigating the effect of age on prevalence of CMV as non hepatotropic agent infection in a large number of samples that included different range of ages. The provision of information on hygiene may be an effective and inexpensive method for preventing CMV infection and control its role on liver dysfunction in future.
Patients with liver enzyme deviations are usually divided into two categories either alkaline phosphatase (aLk) or transaminases (aLT and asT) elevation. In case of alkaline phosphatase, Farag et al.: rIsk FaCTor For LIVer DysFunCTIon In sauDI PaTIenTs patients generally have either cholestasis disease or infiltrative disease. Transaminases elevation is predominant and can be a marker of hepatocellular dysfunction due to viral hepatitis, autoimmune hepatitis or liver toxins.³-glutamyltranspeptidase (ggT) levels tend to parallel alkaline phosphatase elevations that originate from the liver 15, 16 .
The data in Table 1 demonstrates the patients compared to control) and high CMV antibody levels (age group 1 compared to age groups 2 and 3). Comparisons of the 3 specific age groups revealed that this association was detectable early in life (18-25 years of age). This is in good agreement with the previous study of Lopo et al, 2011 13 in which they study the prevalence of CMV infection in 8 age groups of Portuguese population range from 2 to 65. They recorded that while the antibody prevalence in children at school age (age groups 5-9 years and 10-14 years) was more or less similar to that at pre-school age, it was increased to reach 71.3% in the age group between 15 and 19 years, which corresponds to a greater sexual exposure. In addition to non-sexual contact 11, 12, 15 . studies with similar age groups conducted in other countries, such as the united states, Japan, France, england, Poland and russia, describe seroprevalences ranging between 51.5% and 78.0% (17, 18, 19) which is still lower than the 136% increase recorded for 18-25 years age group of the present study. as it is well known that sexual transmission is a likely risk factor for exposure to CMV (20) so the remarkable high seropositivity in the 18-25 age group compared to the other 2 groups can be attributed to the more frequent sex intercourse, as a significant predictor of CMV infection. This much higher CMV seropositivity can be connected with the ethnic/ socioeconomic status of saudi population. This can be supported by the study of ghazi et al. 2002, which recorded a prevalence of 92.1% CMV total Igg antibodies in pregnant saudi women 20 .
In Table 2 and figure 2 the data showing Pearson's correlations between aLT, asT, aLP and ggT in one hand and Igg and IgM in the other hand. It can be easily noticed that both antibodies were positively correlated with high significant difference. This can suggest the importance of both as markers of CMV seropositivity. In addition both antibodies were independently correlated with the four measured liver enzymes which can ascertain the concomitant liver dysfunction associated with CMV infection. This can find a support in the recent work of 21, 22 which prove that CMV infection usually induces autoimmune hepatitis and primary biliary cirrhosis. This can explain the high significant positive correlation between CMV antibodies and asT, aLT and aLP in the three age groups tested.
The receiver operating characteristics (roC) curve as a fundamental tool for biomarkers evaluation was performed. using the same computer program. In a roC curve the true positive rate (sensitivity) is plotted as a function of the false positive rate (100-specificity) for different cut-off points of a parameter. each point on the roC curve represents a sensitivity/specificity pair corresponding to a particular decision threshold. The area under the roC curve is a measure of how well a parameter can distinguish between CMV seropositive and control subjects. The area under the curve (auC) provides a useful measure to compare different biomarkers. Whereas an auC value close to 1 indicates an excellent diagnostic and predictive marker, a curve that lies close to the diagonal (auC = 0.5) has no diagnostic utility. auC close to 1 is always accompanied by satisfactory values of specificity and sensitivity of the biomarker. From 0.9 to1 considered as excellent, 0.8 to 0.9 as good, 0.7-0.8 as fair, 0.6-0.7 as poor and 0.5-0.6 as fail. Based on this information, both antibodies can be used as excellent predictive markers for CMV infection in all three tested age groups.
1. In the present study, the general purpose of multiple regressions is to learn more about the relationship between several independent or predictor variables (asT, aLT, aLP and ggT), and a dependent or criterion variable(Igg or IgM) through the recorded r2 and ß coefficient values. In this analysis r2 describes the proportion or percentage of variance in the dependent variable explained by the variance in the independent variables together which sometimes called the predictor variables. an r2 of 1.00 indicates that 100% of the variation in the dependent variable is explained by the independent variables. Conversely, an r2 of 0.0 indicates the absence of variation in the dependent variable due to the independent variables. The ß coefficients values show the direction either positive or negative and the contribution of the independent variable relative to the other independent variables in explaining the variation of the dependent variable. r2 and (ß) coefficient provide most of what we need to interpret our multiple regression data. Table 4 and 5demonstrate the linear regression analysis between the measured parameters using Igg and IgM as dependent variables respectively. it can be easily noticed that both Igg and IgM show low r2 values. This suggests was expected as CMV as viral infectious disease never induced in case of liver dysfunction (22) .on the other hand, ß coefficients values for asT, aLT and ggT as independent variables point out that aLT is the most important enzyme related to CMV seropositivity measured by high Igg and IgM. aLT recorded ß coefficients values of 0.840 and 0.711 in 18-25 and 26-35 age groups respectively.
In Conclusion, our results indicate a high significant association between CMV seropositivity and increased levels of asT, aLT, and ggT, as markers of liver dysfunction that may lead to liver cirrhosis in patients without hepatotropic viruses suchas HCV and HBV. Based on other studies showing that CMV seroprevalence in patients with hepatocellular carcinoma (HCC) is significantly higher than in patients without HCC and is positively correlated with liver cirrhosis 23, 24 . Therefore,elimination of CMV infection via the development and administration of treatments or vaccines may reduce HCC mortality rates 24 ,Therefore, elimination of CMV infection whichis a potentially feasible and important task for preventing diseases linked to CMV infection 25 . Future studies will be needed to further define the role of CMV in liver disorder.
